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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure, to reduce cost and 
to completely cope with fine patterns by arranging a backlight between 
a liquid crystal display element and a flexible circuit board. 
SOLUTION: The backlight 3 is a light transmission body 4 made of an 
acrylic plate whose thickness is 5mm, and a light emitting element 5 is 
constituted by mounting an LED chip on the surface of the flexible 
circuit board 2. The backlight 3 is arranged at the back of the liquid 
crystal display element 1, and the flexible circuit board 2 connected to 
the element 1 is bent to be nearly U-shaped and fixed respectively by 
an intervening member 6. A connection terminal 11a formed on the 
circuit board 2 is conducted to the back and the outside of the 
backlight 3. By mounting an IC 9 for driving and a control circuit 
element 7 on the circuit board 2 and integrating the terminal 11a 
therewith, the number of the connection parts of input/output terminals 

is reduced from three to one, short circuit and faulty connection caused by floating are drastically reduced, 
and reliability in connection is enhanced. 
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* "NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal display which connected 
conductively display devices, such as a liquid crystal panel used for displays, such as communication equipment and a 
pocket device, and the circuit board which drives it in more detail about a liquid crystal display. 
[0002] 

[Description of the Prior Art] the circuit boards, such as PCB (Print-Circuit-Board) for carrying out drive control of a 
liquid crystal display element and it in the conventional liquid crystal display, - wiring - what was connected 
conductively by the member etc. is known 

[0003] Many things which connect a liquid crystal display element and the circuit board conductively using the so- 
called COF (Chip-On-Film) which comes to arrange integrated circuits, such as IC chip for a drive, on wiring 
connection material with ****** are used especially recently. 

[0004] wiring with the above ****** in drawing 5 - a member - it is the cross section showing above an example of 
the conventional liquid crystal display using so-called COF and the so-called circuit boards which come to arrange an 
integrated circuit, such as IC chip for a drive 

[0005] the ****** wiring which 1 is [ wiring ] a liquid crystal display element, and the control circuit substrate 10 by 
which the control circuit element 7 was mounted in the tooth-back side of the back light 3 which consisted of a 
transparent material 4 and a light emitting device 5 is arranged [ wiring ] in drawing at the tooth-back side especially in 
the case of drawing, and made the connection circuit board 1 1 and liquid crystal display element 1 crooked in the shape 
of [ of abbreviation KO ] a character - it connects conductively by the member 2 the wiring - a member - upwards, 
the IC chip 9 for a liquid crystal drive is mounted by the so-called TAB (Tape-Automated-Bonding) method etc. And 
1 1 is the connection connector in which input terminal 1 la was formed, in order to connect the liquid crystal display 
and external circuit (it omits to drawing) which consisted of them, and it connects with the aforementioned control 
circuit substrate 10, and it is pulled out by the outside of a liquid crystal display. 

[0006] Moreover, the aforementioned ****** circuit board 2, the aforementioned control circuit substrate 10, and the 
aforementioned connection circuit board 1 1 are connected conductively by each input, and the output terminal is 
connected conductively by soldering. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if shown in the above-mentioned conventional liquid crystal 
display, there are many component part mark, such as the circuit board which constitutes a liquid crystal display, and 
connection material, in order to connect each input terminal and output terminal by soldering etc. as mentioned above, 
a faulty connection, short-circuit, etc. occur and sufficient connection reliability is not acquired. Moreover, although the 
connection method by the binder replaced with soldering etc. is proposed in order to solve the aforementioned problem, 
a big effect is not expectable from not carrying out reduction of a connection place. Moreover, the number of electrodes 
of the liquid crystal display element 1 increases with colorization, densification, and miniaturization, and the latest 
liquid crystal display is in the inclination for an electrode pattern to turn minutely. According to it, an increase and 
detailed-izing of the above-mentioned end-connection child pitch number tend to be accelerated increasingly. 
[0008] furthermore - if there are many part mark, while increasing the number of erectors - wiring - structures, such 
as fixation of a member, became complicated, equipment became thick, and it had the fault that it could not do 
compactly Then, while the place which this invention solves the above-mentioned fault and is made into the purpose 
simplifies the structure of the whole equipment and constitutes equipment compactly, it can respond to the 
aforementioned detailed patternizing enough, and aims cheap at moreover offering reliable **********. 
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[0009] 

[Means for Solving the Problem] In the liquid crystal display which connects conductively the circuit board which 
carries out drive control of the liquid crystal display element which enclosed the liquid crystal constituent, and it to the 
substrate of the couple to which invention according to claim 1 has a transparent electrode inside IC for a liquid crystal 
drive and a control circuit element are mounted, and an external end-connection child is provided, the ****** circuit 
board really constituted is connected conductively to the aforementioned liquid crystal display element, and it is 
characterized by arranging and fixing the back light between the aforementioned liquid crystal display element and the 
aforementioned ****** circuit board. 

[0010] It is the liquid crystal display according to claim 1 to which invention according to claim 2 is characterized by 
fixing each to the aforementioned transparent material by the interstitial segment material by which the members and 
binders in which the aforementioned liquid crystal display element and the aforementioned ****** circuit board have 
elasticity and a reflex function were consisted of 

[001 1] Invention according to claim 3 is characterized by mounting the light emitting device of the aforementioned 

back light on the aforementioned ****** circuit board. 

[0012] 

[Function] In invention according to claim 1, it enables it to reduce a possibility that conductive connection parts may 
decrease in number and a faulty connection etc. may arise, as much as possible, and to raise the reliability of 
connection with a liquid crystal display element by having mounted IC for a liquid crystal drive, and the control circuit, 
and having made it the ****** circuit board which really constituted the external end-connection child. Moreover, by 
fixing only a liquid crystal display element and the ****** circuit board to a back light, structure simplifies and it 
becomes possible to make thickness of equipment thin. 

[0013] In invention according to claim 2, when a liquid crystal display element and the ****** circuit board fixed to 
the back light by the interstitial segment material with a binder which has elasticity and a reflex function, while leading 
the light from a light emitting device to a transparent material efficiently and being able to secure sufficient brightness, 
elastic material absorbs the force to the oscillating shock from the exterior, and breakage of a liquid crystal display 
element can be prevented. 

[0014] In invention according to claim 3, by having mounted the light emitting device of a back light on the ****** 
circuit board, a component-mounting man day is reduced and a cheap liquid crystal display can be realized. 
[0015] 

[Embodiments of the Invention] The example of this invention is concretely explained based on drawing below. 
[0016] The cross section of the key point for the perspective diagram of the liquid crystal display which [example 1] 
drawing 1 shows one example of the liquid crystal display of this invention, and drawing 2 explaining the structure in 
drawing 1 , and drawing 3 are the cross-section side elevations showing the composition of the interstitial segment 
material which fixes a liquid crystal display element and the ****** circuit board to a back light. 
[0017] IC9 for the liquid crystal drive of LSI etc. is mounted by the so-called TAB method etc. on thisJi^uid crystal 
display element 1/that enclosed the liquid crystal constituent with the substrate of the couple to which this example has 
a transparent electrode inside as shown in drawing 2 , and theiflexible circuit board 2f Moreover, on the aforementioned 
flexible circuit board 2, the control. circuit element^which performs control, temperature compensation, etc. of IC9 for 
the aforementioned liquid crystal drive is mounted. And in order that the aforementioned flexible circuit board 2 may 
make electrical installation with an external circuit possible, .external end-connegtion chilli l>a is formed in one. 
[0018] moreover - as the above-mentioned component beingdetailed - the aforementioned flexible circuit board 2 - a 
base film - polyimide material - nickel7micrometer and AuO.Smicrometer galvanized to the copper foil of 35- 
micrometer **, and the circuit was formed in 75-micrometer one side And the golden bump is formed, and 
aforementioned IC9 for a drive was mounted by the TAB method, and carried out the surface mount also of the 
aforementioned control circuit element 7 to the wiring terminal of the aforementioned flexible circuit board 2 by 
soldering. And end-connection child 1 la for making connection with the exterior formed the polyimide substrate so 
that copper foil might be exposed with an overhang. In addition, you may attach a back up plate to the rear face of base 
film material so that it can connect with an external connector as structure of a terminal area. The end-connection child 
who derived the liquid crystal display element 1 of this example from the transparent electrode on lower glass is 
formed. 

[0019] Like the above, the end-connection child of the transparent electrode of the flexible circuit board 2 in which 
various parts were really formed, and the aforementioned liquid crystal display element 1 doubles a position, and the 
electric flow is taken through the anisbtfppy elec^ binder 8f 
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[0020] Moreover, the interstitial segment material 6 sets neoprene rubber to reflector 6b:as elastic material 6aan the 
example of illustration, the aluminum metal plate is used, and a mutual base material is pasted up, and the binder is 
applied to the front face and the rear face. A back light 3*is the transparent material 4 created by 5mm of acrylic board 
thickness, and, as for the light emitting device 5* the surface mount of the Light Emitting Diode chip is carried out on 
the aforementioned flexible circuit board 2. 

[0021] As structure of the liquid crystal display of this example, arrange the aforementioned back light 3 constituted as 
mentioned above at the tooth back of the aforementioned liquid crystal display element 1, the aforementioned flexible 
circuit board 2 connected with the aforementioned liquid crystal display element 1 is made crooked into the character 
of abbreviation KO, and each is being fixed by the aforementioned interstitial segment material 6. Moreover, the end- 
connection child formed in the aforementioned aforementioned flexible circuit board 2 is drawn by the tooth back and 
outside of the aforementioned back light 3. As mentioned above, when aforementioned IC9 for a drive and the 
aforementioned control circuit element 7 were mounted on the aforementioned flexible circuit board 2 in this invention 
and end-connection child 11a unified, compared with the conventional liquid crystal display, it was able to decrease to 
one place from three places, and the connection place of an input/output terminal was able to be based on short-circuit 
or the float, and was able to carry out faulty connection sharp decrease, and connection reliability was able to raise. 
[0022] Moreover, since patchboards, such as PCB used since control circuit element 7 grade was mounted 
conventionally, did not need to be used, curtailment of part expense was also completed and the cheap liquid crystal 
display has been realized. By furthermore having fixed the liquid crystal display element 1 and the flexible circuit 
board 2 to the back light by the interstitial segment material 6, it is advantageous to vibration-proof and shock nature, 
for example, a connection place exfoliates, or there is [ liquid crystal display element 1 grade shifts carelessly by the 
shock from the outside, ] no fear of disconnecting, and reliability can be raised. Furthermore, since it is the structure 
which consisted of reflector 6b, and the light from the light source carries out a light guide to a transparent material 4 
efficiently and can moreover prevent an optical leak, the aforementioned interstitial segment material 6 can check the 
display of a liquid crystal display element by looking certainly at the time of night use etc. 
[0023] Moreover, by having mounted the light source of a back light on the flexible circuit board 2, the assembly 
mounting man day of a liquid crystal display was able to decrease, and connection reliability was also able to be raised. 

[0024] In addition, when the carried type liquid crystal display was manufactured according to the structure based on 
the aforementioned example, compared with the former, the short-circuit between terminals and the faulty connection 
could be reduced, and the mounting yield improved. As a result of evaluating by furthermore covering this liquid 
crystal display over an aging examination, normal operation could be checked 400 hours after the 400 cycle cold 
energy cycle examination (-20 degrees C 30 minutes - 60 degree-C 30 minutes) and the humidity resistance test (60- 
degree-C90%RH), and it was proved that it had high reliability and high endurance. 

[0025] [Example 2] drawing 4 is a cross section in which end-connection child la of the transparent electrode of the 
flexible circuit board 2 and the aforementioned liquid crystal display element 1 in which the various parts in the liquid 
crystal display of this invention were really formed shows example with an electric flow another [ a liquid crystal 
display object ] through the anisotropy electric conduction binder 8. 

[0026] this example is an example which the end-connection child of a transparent electrode drew to the upper glass 
side, and made small unnecessary portions other than display area in the aforementioned liquid crystal display element 
1, and as composition, the flexible circuit board 2 uses the same base material as an example 1, and has structure bent 
by the tooth back of a polyimide base film in the copper foil to which pattern formation of the end-connection child 
portion of the aforementioned liquid crystal display element 1 was carried out. The connection with the aforementioned 
liquid crystal display element 1 or the prefabricated frame structure of a back light 3 is the same as that of an example 

L 

[0027] As mentioned above, in this invention, since the aforementioned flexible circuit board 2 was made crooked 
within the electrode-terminal size of the aforementioned liquid crystal display 1, the elutriation to an outside was lost. 
The unnecessary portion outside display area was settled by this as compared with the conventional example in 
connection terminal width of face of 3mm of a liquid crystal display element, the size of a liquid crystal display 
decreased by 10mm with the completion object, and the compacter liquid crystal display has been realized. 
[0028] 

[Effect of the Invention] According to invention according to claim 1, external end-connection child 1 la is provided, 
IC9 for a liquid crystal drive and the control circuit element 7 are mounted in flexible circuit board top 2, since it 
unified, part mark can be cut down compared with the aforementioned conventional liquid crystal display, and 
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connection reliability can be raised. Furthermore, the assembly of equipment becomes easy while becoming possible to 
constitute the whole equipment in a small compact. 

[0029] According to invention according to claim 2, by the interstitial segment material 6 which has the elasticity 
which applied the binder, and a reflex function, since the liquid crystal display element 1 and the flexible circuit board 
2 were fixed to the back light 3, the optical leak from a back light 3 can be prevented, and brightness efficiency can be 
gathered. Moreover, while absorbing the oscillating shock from the outside and being able to prevent breakage of a 
liquid crystal display by elastic material, even if it is the case where the liquid crystal display element 1 displaces with 
big stress, since a connection does not displace, it can secure electric ** of the liquid crystal display element 1 and the 
flexible circuit board 2. 

[0030] Since the light emitting device 5 mounted on the flexible circuit board 2 according to invention according to 
claim 3, it is a controlling element. Component mounting becomes possible at the same process, and the number of 
erectors is reduced. The substrate for furthermore making wiring connection of the light guide element becomes 
unnecessary, it is cheap and there are effects, like moreover a miniaturization becomes possible highly. 



[Translation done ] 



http ://www4 . ipdl j po . go.j p/cgi -bin/tran_web_cgi_ej j e 



9/23/03 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which connects conductively the circuit board which carries out drive control of 
the liquid crystal display element which enclosed the liquid crystal constituent, and it to the substrate of the couple 
which has a transparent electrode inside IC for a liquid crystal drive and a control circuit element are mounted, and an 
external end-connection child is provided. The liquid crystal display characterized by connecting the ****** circuit 
board really constituted conductively to the aforementioned liquid crystal display element, and arranging and fixing the 
back light between the aforementioned liquid crystal display element and the aforementioned ****** circuit board. 
[Claim 2] The aforementioned liquid crystal display element and the aforementioned ****** circuit board are a liquid 
crystal display according to claim 1 characterized by fixing each to the aforementioned transparent material by the 
interstitial segment material which consisted of the members and binders which have elasticity and a reflex function. 
[Claim 3] The liquid crystal display according to claim 1 characterized by mounting the light emitting device of the 
aforementioned back light on the aforementioned ****** circuit board. 
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